A novel superoxide dismutase gene encoding membrane-bound and extracellular isoforms by alternative splicing in Caenorhabditis elegans.
We have identified a novel Cu/Zn superoxide dismutase gene (termed SOD-4) in Caenorhabditis elegans. Characterization of its complementary DNA revealed that the gene encodes two isoforms by alternative splicing, SOD4-1 and SOD4-2 which differ in their C-terminal exons. Their predicted amino acid sequences include a consensus signal peptide at their N-termini and are homologous to the extracellular-types of Cu/Zn superoxide dismutase in mammals. In addition, SOD4-2 possesses a putative transmembrane domain at the C-terminal region. When transiently expressed in Chinese hamster ovary cells, both types were found in the membranes and SOD4-1 also in the culture fluid. It is, therefore, indicated that SOD4-1 is an extracellular form and SOD4-2 a membrane-bound form, the latter representing a novel type of SOD. In C. elegans, SOD4-2 mRNA was found to be preferentially expressed in eggs.